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Introduction {#sec001}
============

Childhood sexual abuse (CSA) is a global public health problem whose survivors are significantly more vulnerable to both severe mental disorders (e.g., depression, anxiety, and post-traumatic stress disorder) and chronic physical diseases (e.g., cancer, diabetes, asthma, and heart disease) in adulthood.\[[@pone.0232932.ref001]--[@pone.0232932.ref005]\] Prior research indicates that inflammation may be a plausible biological mechanism linking CSA to both physical and mental health problems.\[[@pone.0232932.ref006]--[@pone.0232932.ref010]\] Inflammation is a protective biological response of immune cells, blood vessels, and molecular mediators to infections or injury. Chronic inflammation develops when this response continues, which may result in disease or even mortality.\[[@pone.0232932.ref011]\]

There is compelling evidence that childhood trauma is associated with elevated levels of circulating Interleukin inflammatory biomarkers several decades later, such as -6 (IL-6) and Interleukin-1β (IL-1β).\[[@pone.0232932.ref012]--[@pone.0232932.ref018]\] The association between CSA and inflammatory biomarkers remains unclear due to a significant amount of heterogeneity in the measures and methods employed in the literature.\[[@pone.0232932.ref019]--[@pone.0232932.ref023]\] Subgroup analyses undertaken in a recent meta-analysis study demonstrate only a weak association between CSA and adulthood IL-6 level.\[[@pone.0232932.ref024]\]

The relationship between CSA and inflammation may be more complex in individuals with depressive symptoms due to the interplay of three factors: CSA, depression, and inflammation.\[[@pone.0232932.ref025]--[@pone.0232932.ref027]\] Previous research has found that only severe childhood abuse predicts the coupling of depression and inflammation.\[[@pone.0232932.ref022],[@pone.0232932.ref028]\] One recent study suggests that childhood abuse and depression interact to predict IL-6 in pregnant adolescents: more severe childhood abuse and higher levels of depression predicted higher levels of IL-6 than did high abuse and low depression, while less severe childhood abuse and higher levels of depression predicted similar levels of IL-6 to high levels of both abuse and depression.\[[@pone.0232932.ref027]\]

A close, supportive, happy marital relationship is an important interpersonal resource throughout adulthood, especially when facing difficulties.\[[@pone.0232932.ref029]\] In the past decade, mounting evidence has shown a positive association between the quality of the marital relationship and physical and mental health outcomes across the adult lifespan.\[[@pone.0232932.ref030]--[@pone.0232932.ref037]\] High-quality marital relationships significantly predict lower levels of inflammation (including lower IL-6 and IL-1β levels), especially among women.\[[@pone.0232932.ref038]--[@pone.0232932.ref041]\] Trust, a fundamental factor in marital relationships, is critical to improving intimacy and marital quality, and even marital longevity.\[[@pone.0232932.ref042]--[@pone.0232932.ref043]\] Recent research has suggested that a high level of interpersonal trust predicts positive physical and mental health outcomes.\[[@pone.0232932.ref038]\] Trust has also been shown to be central to recovery from CSA in adulthood both within and without mental health services, as well as a sign of recovery.\[[@pone.0232932.ref044]--[@pone.0232932.ref046]\] Trust has also been shown to be an important factor in survivors' satisfaction with mental health services.\[[@pone.0232932.ref047]\]

CSA is associated with negative impacts on the stability and quality of intimate relationships in adulthood.\[[@pone.0232932.ref048]--[@pone.0232932.ref051]\] Adults who experienced CSA may struggle to trust intimate partners.\[[@pone.0232932.ref052]--[@pone.0232932.ref055]\] A low level of interpersonal trust is associated with negative physical health outcomes through elevated levels of depression.\[[@pone.0232932.ref048]\] Individuals who feel that it is hard to trust a partner are more likely to experience depression and worse physical health than those who have trusting intimate relationships. However, no research has explored the mediating role of trust in partners in the association between CSA and inflammation in adulthood.

The current study has the following two objectives: (1) to examine the impacts of CSA on inflammatory biomarkers (i.e., IL-6 and IL-1β) in adults with depression; and (2) to explore how marital quality (especially trust in partners) impacts the association between CSA and the pro-inflammatory cytokine network in adulthood.

Materials and methods {#sec002}
=====================

Participants {#sec003}
------------

The present study utilized data from the baseline assessments of a randomized controlled trial of group therapy for sleep and mood disturbances conducted in 2014. Participants were adults suffering from poor sleep quality as determined by a score above 5 on the Pittsburgh Sleep Quality Index. The inclusion criteria also included a score between 10 and 34 on the Centre for Epidemiologic Studies Depression Scale, indicating a range from mild depressive symptoms to clinically significant depression. Persons with a history of psychosis or sleep disorders other than insomnia (such as sleep apnea syndrome) were excluded. All participants provided written informed consent. Ethical approval was obtained from the Institutional Review Board of The University of Hong Kong and the West Hong Kong Island Cluster, Hong Kong Hospital Authority (trial registration number: HKCTR-1929 at [http://www.hkclinicaltrials.com](http://www.hkclinicaltrials.com/)).

Among the 263 participants of the trial, 194 were living with a spouse or partner at the time of recruitment. These 194 participants comprised the sample for the present study.

Measures {#sec004}
--------

### Biological markers {#sec005}

*IL-6 & IL-1β*. Whole blood samples obtained from participants were placed in EDTA tubes (BD Vacutainer PLUS Blood Collection Tubes, BD, Franklin Lakes, NJ) and subjected to centrifugation (1,000 g) at 4°C for 15 minutes. The supernatants were transferred into new tubes and stored at -80°C. The plasma levels of IL-6 and IL-1β were measured using the Quantikine HS Human IL-6 and IL-1β/IL-1F2 immunoassay kits (R&D Systems Inc., Minneapolis, MN) following the manufacturer's protocols, as described elsewhere.\[[@pone.0232932.ref056]\] For IL-1β, the inter-assay coefficient of variation (CV) was 8.1% and the intra-assay CV 3.6%; for IL-6, the inter- assay CV was 7.8% and the intra-assay CV 7.4%.

### Self-report scales {#sec006}

*Childhood Trauma Questionnaire* (CTQ).\[[@pone.0232932.ref057]\] The CTQ was utilized to assess exposure to five types of childhood maltreatment: 1) emotional abuse (EA), 2) physical abuse (PA), 3) sexual abuse (SA), 4) emotional neglect (EN), and 5) physical neglect (PN). The scale comprises 25 items, five for each trauma experience. Responses are made on a 5-point Likert scale in terms of frequency of occurrence, ranging from 1 (never) to 5 (very often). The Chinese version of the CTQ has demonstrated good reliability and validity in a Chinese population.\[[@pone.0232932.ref058]\] Scoring cut-offs were also employed in line with the questionnaire manual to categorize the level of each type of childhood maltreatment. Participants with moderate and high severity levels of childhood maltreatment were identified as having a history of that type of childhood maltreatment experience.

*Trust Scale* (TS).\[[@pone.0232932.ref059]\] The 17-item TS was used to measure participants' level of trust in their partner. The scale consists of three subscales: 1) predictability, which is perceived stability and consistence of one's partner's specific behaviors according to past experience; 2) dependability, level of confidence in one's partner in terms of their reliability in the face of risk and potential hurt; and 3) faith, level of confidence in one's relationship, as well as one's partner's responsiveness and caring when facing an uncertain future. The respondents' responded to the items of the scale by rating their perception of the trustworthiness of their partner on a 7-point scale ranging from -3 (strongly disagree), through 0 (neutral), to 3 (strongly agree).

*Hospital Anxiety and Depression Scale* (HADS).\[[@pone.0232932.ref060]\] The HADS was utilized to assess participants' level of anxiety and depression symptoms. It is a 14-item measure consisting of seven items each in depression and anxiety subscales. Items are assessed based on the frequency and intensity of symptom occurrence on a 4-point Likert scale, responses ranging from 0 (not at all) to 3 (nearly all the time/definitely as much). Clinically significant depression is quantified by adopting a cut-off score of 6+. This cut-off was suggested by a previous psychometric study on HADS among primary care patients in Hong Kong, with a sensitivity of 78% and specificity of 91%.\[[@pone.0232932.ref061]\]

*Perceived Stress Scale*, *10-item* (PSS-10).\[[@pone.0232932.ref062]\] The PSS-10 was utilized to measure psychological stress experienced during the previous month.\[[@pone.0232932.ref062]\] Items of the scale are assessed for frequency of occurrence on a 5-point Likert scale, with responses ranging from 0 (never) to 4 (very often). The Chinese version of the PSS-10 has demonstrated good reliability, with Cronbach's alpha values between .70 and .83 in Chinese samples.\[[@pone.0232932.ref063],[@pone.0232932.ref064]\]

*Somatic Symptoms Inventory* (SSI).\[[@pone.0232932.ref065]\] The 28-item SSI was utilized to measure self-reported painful and non-painful somatic symptoms experienced in the previous week. Each item is rated on a 5-point Likert scale based on the extent to which each symptom has bothered the respondent over the past week. Scores range from 1 (not at all) to 5 (a great deal).\[[@pone.0232932.ref066]\]

### Statistical analyses {#sec007}

Statistical analyses were conducted using Rstudio (MacOS version 1.1.423). Due to the skewed distribution of the IL-6 and IL-1β data, natural logarithms were used to transform the raw data.

First, a series of bivariate Pearson's correlations was computed to determine the relationships between both IL-6 and IL-1β and childhood trauma experiences, psychological outcomes (trust, perceived stress, depression, and anxiety), and physical outcomes (somatic symptoms) for all samples. In parallel, a similar series of bivariate Pearson's correlations was conducted within subgroups of participants with and without clinically significant depression.

Second, according to the results of the bivariate Pearson's correlations, the variables showed significant correlations when log IL-6 and log IL-1β were entered into hierarchical multiple regression analysis as predictors, controlling for the effect of socio-demographics. We also compared different regression models using analysis of variance (ANOVA) to examine the magnitude of the added value of each predictor.

Third, because the suppression effect of trust on sexual abuse in affecting IL-6 was observed in the regression models among participants with clinically significant depression, we also performed mediation analysis to further assess the relationships, using Sobel and bootstrapping tests. All statistical differences were considered significant at *p*\<0.05.

Results {#sec008}
=======

Participants characteristics {#sec009}
----------------------------

The demographic data of the 194 adults with insomnia in the present study are summarized in [Table 1](#pone.0232932.t001){ref-type="table"}. The average age of the participants was about 56 years, about three-quarters of the participants were female, one-third were educated to college level or above, and two-fifths were working full- or part-time. Approximately 11% of the participants reported a history of CSA.

10.1371/journal.pone.0232932.t001

###### Socio-demographic & clinical characteristics of participants in the study.

![](pone.0232932.t001){#pone.0232932.t001g}

  Variables                    N     Mean (*SD*)   *n* (%)
  ---------------------------- ----- ------------- ------------
  **Age (Years)**              194   56.3(8.1)     
  **Female**                   194                 139(71.6%)
  **Male**                     194                 55(28.4%)
  **Employment**                                   
      Full-time                194                 53(27%)
      Part-time                194                 22(11%)
      Retired                  194                 48(25%)
      Homemaker                194                 65(34%)
      Unemployed               194                 6(3%)
  **Education Level**                              
      Primary school           194                 53(27%)
      Middle school            194                 22(11%)
      High school              194                 48(25%)
      College or above         194                 65(34%)
  **Childhood trauma total**   194   45.7(14.6)    
      Physical neglect         194   9.6(4.0)      85(43.8%)
      Emotional neglect        194   12.7(5.3)     73(37.6%)
      Sexual abuse             194   6.0(2.4)      21(10.8%)
      Physical abuse           194   8.2(3.7)      85(43.8%)
      Emotional abuse          194   9.3(4.1)      73(37.6%)
  **Trust scale total**        194   12.6(17.2)    
      Dependability            194   4.2(6.4)      
      Faith                    194   7.5(9.0)      
      Predictability           194   1.8(5.0)      
  **Perceived stress**         194   20.7(4.0)     
  **Depression**               194   9.1(3.3)      
  **Anxiety**                  194   9.1(3.3)      
  **Somatic symptoms**         194   62.7(19.2)    
  **Log IL-6**                 148   .22(.6)       
  **Log IL-β**                 83    -2.6(1.6)     

Bivariate correlations between log IL-6 and log IL-1β and psychological and physical outcomes {#sec010}
---------------------------------------------------------------------------------------------

The full sample showed significantly positive correlations between log IL-6 and TS total score (*r* = 0.19, *N* = 86, *p*\<0.05) and its Dependability subscale (*r* = 0.20, *N* = 86, *p*\<0.05). No variable showed significant correlations with log IL-1β. [Table 2](#pone.0232932.t002){ref-type="table"} presents correlations.

10.1371/journal.pone.0232932.t002

###### Bivariate Pearson's correlations table between IL-6 and IL-1β with childhood trauma experiences, and psychological outcomes physical outcomes for total sample.

![](pone.0232932.t002){#pone.0232932.t002g}

  Variables                    Log IL-6                                           Log IL-1β
  ---------------------------- -------------------------------------------------- -----------
  1\. Childhood trauma total   0.03                                               -0.07
      1.1 Physical neglect     0.05                                               -0.08
      1.2 Emotion neglect      0.02                                               -0.01
      1.3 Sexual abuse         -0.15                                              -0.09
      1.4 Physical abuse       0.06                                               -0.10
      1.5 Emotional abuse      0.05                                               -0.11
  2\. Trust scale total        [0.19]{.ul}[\*](#t002fn001){ref-type="table-fn"}   0.06
      2.1 Dependability        [0.20]{.ul}[\*](#t002fn001){ref-type="table-fn"}   0.11
      2.2 Faith                0.15                                               0.01
      2.3 Predictability       0.16                                               0.04
  3\. Perceived stress         -0.07                                              0.11
  4\. Depression               -0.11                                              0.05
  5\. Anxiety                  -0.07                                              -0.03
  6\. Somatic symptoms         -0.05                                              -0.02

\* Correlation is significant at the 0.05 level (2-tailed)

When the full sample was broken down into two subgroups according to the HADS depression cut-off score, the bivariate correlation results were different (see [Table 3](#pone.0232932.t003){ref-type="table"}). Among the participants with depression, TS total scores remained significantly positively correlated with log IL-6, although the correlation was stronger (*r* = 0.36, *N* = 86, *p*\<0.01). The association between log IL-6 and TS total score became non-significant (*r* = 0.01, *N =* 62, *p*\>0.05) in those without depression. Apart from TS total score, CSA was also found to be significantly negatively associated with log IL-6 among participants with depression (*r* = -0.28, *N* = 86, *p*\<0.01).

10.1371/journal.pone.0232932.t003

###### Bivariate Pearson's correlations table between IL-6 and IL-1β with childhood trauma experiences, psychological outcomes, and physical outcomes among participants with and without clinically significant depression.

![](pone.0232932.t003){#pone.0232932.t003g}

  Variables                    Log IL-6                                              Log IL-1β           
  ---------------------------- ----------------------------------------------------- ----------- ------- -------
  1\. Childhood trauma total   -0.09                                                 0.20        -0.04   -0.24
      1.1 Physical neglect     -0.01                                                 0.14        -0.00   -0.18
      1.2 Emotion neglect      -0.08                                                 0.14        0.02    -0.25
      1.3 Sexual abuse         [-0.28]{.ul}[\*\*](#t003fn002){ref-type="table-fn"}   0.10        0.02    -0.05
      1.4 Physical abuse       0.05                                                  0.09        -0.06   -0.16
      1.5 Emotional abuse      -0.08                                                 0.22        -0.08   -0.14
  2\. Trust scale total        [0.36]{.ul}[\*\*](#t003fn002){ref-type="table-fn"}    0.01        0.12    -0.01
      2.1 Dependability        [0.35]{.ul}[\*\*](#t003fn002){ref-type="table-fn"}    0.02        0.19    0.02
      2.2 Faith                [0.35]{.ul}[\*\*](#t003fn002){ref-type="table-fn"}    -0.05       0.05    -0.02
      2.3 Predictability       [0.23]{.ul}[\*](#t003fn001){ref-type="table-fn"}      0.08        0.10    -0.02
  3\. Perceived stress         -0.10                                                 -0.02       0.21    -0.05
  4\. Depression               -0.16                                                 -0.03       0.03    0.01
  5\. Anxiety                  -0.05                                                 -0.05       0.03    -0.14
  6\. Somatic symptoms         -0.04                                                 -0.03       -0.01   -0.09

\* Correlation is significant at the 0.05 level (2-tailed)

\*\* Correlation is significant at the 0.01 level (2-tailed)

Predictors of Log IL-6 {#sec011}
----------------------

TS total score was entered into the hierarchical multiple regression analysis as the predictor for log IL-6 in the full sample. When socio-demographics, namely age, gender, occupation, and education, were controlled, TS total score significantly predicted log IL-6 (β = 0.18, *t*(142) = 2.2, *p*\<0.05), and explained a significant proportion of variance in log IL-6 \[*R*^2^ = 0.03, F(5,142) = 2.9, *p* = 0.02\].

In the subsample of participants with clinically significant depression, socio-demographics, CSA, and TS total were entered into the regression model in sequence, generating three regression models (see [Table 4](#pone.0232932.t004){ref-type="table"}). The model (Model 3) in which CSA and TS total were entered as the predictors explained a significant proportion of variance in log IL-6, controlling for the effect of socio-demographics \[*R*^2^ = 0.18, *R*^2^ ~adjusted~ = 0.12, F(6,79) = 2.94, *p*\<0.05\]. Like the result for the full sample, in this model TS total score also significantly predicted log IL-6 (β = 0.32, *t*(79) = 2.8, *p*\<0.01).

10.1371/journal.pone.0232932.t004

###### Hierarchical multiple regression analysis predicting Log IL-6 among participants with clinically significant depression Log IL-6 (N = 86).

![](pone.0232932.t004){#pone.0232932.t004g}

  Predictors                    Model 1           Model 2             Model 3                                                                                        
  ----------------------------- ----------------- ------------------- ------------------ ------- ------- ------------------------------------------- ------- ------- ---------------------------------------------
  Block 1: Socio-Demographics                                                                                                                                        
      Age                       -0.00             -0.01               0.92               -0.00   -0.02   0.90                                        0.00    0.01    0.94
      Gender                    -0.17             -0.15               0.22               -0.11   -0.10   0.44                                        -0.10   -0.03   0.45
      Occupation                0.06              0.16                0.19               0.04    0.09    0.43                                        0.03    0.07    0.56
      Education                 -0.05             -0.12               0.35               -0.05   -0.12   0.33                                        -0.07   -0.17   0.16
  Block 2:                                                                                                                                                           
      Child sexual abuse                                                                 -0.05   -0.25   0.03[\*](#t004fn001){ref-type="table-fn"}   -0.02   -0.13   0.27
  Block 3:                                                                                                                                                           
      Trust scale total                                                                                                                              0.01    0.32    0.01[\*\*](#t004fn002){ref-type="table-fn"}
  R^2^                          0.04; *p*\>0.05   0.10; *p* = 0. 13   0.18; *p*\<0. 05                                                                               
  R2 adjusted                   -0.001            0.04                0.12                                                                                           
  R^2^ change                   0.04; *p*\>0.05   0.06; *p*\<0. 05    0.08; *p*\<0. 01                                                                               

\* Correlation is significant at the 0.05 level (2-tailed)

\*\* Correlation is significant at the 0.01 level (2-tailed)

It is also interesting to note that both CSA and TS total score showed a significant contribution when entered into the regression model \[sexual abuse: *R*^2^ change = 0.06, F(1,74) = 5.1, *p*\<0.05; TS total score: *R*^2^ change = 0.08, F(1,73) = 8.0, *p*\<0.01\]. Although CSA significantly predicted log IL-6 (β = -0.25, *t*(74) = -2.3, *p*\<0.05), it became non-significant after TS total score was entered into the model (β = -0.13, *t*(73) = -1.1, *p* = 0.27). This might suggest a potential mediation effect of TS total score on CSA in predicting log IL-6, which we assessed in the next step using the Sobel test.

Mediation analysis: Trust mediates the relationship between child sexual and Log IL-6 {#sec012}
-------------------------------------------------------------------------------------

The Sobel test indicated that TS total score was a significant mediator of the influence of CSA on log IL-6 level among participants with depression (*z* = -2.2, *p* = 0.02). As [Fig 1](#pone.0232932.g001){ref-type="fig"} illustrates, the standardized regression coefficient between CSA and TS total score was statistically significant \[a path: β = -2.28, *t* = -4.0, *p*\<0.001); F(1,84) = 0.15, *R*^2^ = 0.16, *R*^2^ ~adjusted~ = 0.15, *p*\<0.001\], as was the standardized regression coefficient between TS total score and log IL-6 \[b path: β = 0.29, *t* = 2.6, *p*\<0.05); F(2,83) = 7.3, *R*^2^ = 0.15, *R*^2^ ~adjusted~ = 0.13, *p*\<0.001\]. We tested the significance of this indirect effect using bootstrapping. Unstandardized indirect effects were computed for 1,000 bootstrapped samples, and the 95% confidence interval was computed by determining the indirect effects at the 2.5^th^ and 97.5^th^ percentiles. The bootstrapped unstandardized indirect effect was -0.02 (*p*\<0.05), and the 95% confidence interval ranged from -0.05 to -0.002. Thus, the indirect effect was statistically significant. This result suggests that CSA has a negative influence on the level of IL-6 through the level of trust in one's partner.

![Mediation model: Trust in partner mediated the relationship of child sexual abuse in affecting IL-6 (N = 86).\
\* Correlation is significant at the 0.05 level (2-tailed).](pone.0232932.g001){#pone.0232932.g001}

Discussion {#sec013}
==========

Among the five types of childhood trauma measured in this study, CSA showed the strongest association with IL-6 level in participants with clinically significant depression (*r* = -0.28, *p*\<0.01). The other four types of childhood trauma, emotional abuse, physical abuse, emotional neglect, and physical neglect, show statistically non-significant correlations. On one hand, this is understandable because CSA is considered to be the most traumatic of these childhood experiences, and can have stronger long-term negative impacts.\[[@pone.0232932.ref004],[@pone.0232932.ref015]\] CSA also seems to coexist with many other types of abuse (e.g. emotional, physical, domestic, neglect, etc.).\[[@pone.0232932.ref003],[@pone.0232932.ref013]\] On the other hand, the correlation between CSA and IL-6 level in adulthood found here takes an unexpected direction. It is generally believed that CSA is associated with elevated levels of circulating inflammatory biomarkers.\[[@pone.0232932.ref012]--[@pone.0232932.ref018]\] The present study reveals a negative correlation between CSA and adulthood IL-6. While there are few studies in this area, a recent meta-analysis reports that the association between CSA and adulthood IL-6 is mixed and complex in depressed patients.\[[@pone.0232932.ref019]\] The mechanisms of the impacts of CSA on IL-6 or chronic inflammation in adulthood are not entirely clear. Inflammation itself is a very complex, dynamic process in which the level of IL-6 is subject to the influence of many variables, including the levels of other proinflammatory cytokines, such as TNF-α and IL-1β, and the levels of anti-inflammatory cytokines, such as IL-4, IL-10, and IL-11.\[[@pone.0232932.ref067],[@pone.0232932.ref068]\] Moreover, there is a negative feedback loop from anti-inflammatory to proinflammatory cytokines.\[[@pone.0232932.ref069]\] In an inflammatory condition, the level of a single proinflammatory cytokine, such as IL-6, is not necessarily elevated. To estimate the severity of inflammation more accurately, the levels of other proinflammatory and anti-inflammatory cytokines must be evaluated at the same time.

In the present study, trust in partner shows significant association with IL-6 level in participants with clinically significant depression (*r* = 0.36, *p*\<0.01). However, the correlation between trust in partner and IL-6 level is also in an unexpected direction. It is generally believed that trust in partner has a negative correlation with IL-6 level.\[[@pone.0232932.ref051]--[@pone.0232932.ref054]\] The reasons for the observed discrepancy (a positive correlation) are likely similar to those depicted in the above paragraph.

Hierarchical multiple regression analysis showed CSA to be a significant predictor of adulthood IL-6 level. When trust in partner was entered into the model, CSA and trust in partner together explained 12% of variance in IL-6 level in adulthood. It is worth noting that the standardized β of CSA was reduced by a magnitude of 48%, from -0.25 to -0.13. Subsequent mediation analysis suggested that trust in partner mediates the impacts of CSA on adulthood IL-6 level. The findings seem to suggest that trust in partner may mitigate the negative impacts of CSA. Rigorous investigation of this direction is worth pursuing.

The above findings were not observed in participants who were not clinically depressed. CAS did not show significant association with IL-6 level. Previous studies have revealed that CAS had association with depression in adulthood.\[[@pone.0232932.ref003]\]A plausible explanation for this may be that these participants had largely recovered from CSA. Their physical and mental health conditions were more subject to the influence of other more recent psychosocial factors.

The present study has a number of limitations. First, because a cross-sectional design was adopted, and a non-random sample was utilized in the analysis, the causal relationships among the variables were inferred by statistical analysis only. Second, CSA was measured by recall, which is inherently subject to various forms of bias. For adult participants, CSA can be a rather remote life event. It can be difficult to recall such experiences accurately. Besides, CSA is by nature very traumatic. It is common for survivors to develop defence mechanisms to mitigate their immense suffering, which impedes recall of CSA in adulthood. Third, due to resource constraints, only IL-6 and IL-1β were evaluated in the present study. Other proinflammatory and anti-inflammatory cytokines have not been assessed.

To conclude, the findings of the present study suggest that an individual's trust in their partner may mediate the impacts of CSA on adulthood IL-6 level, which has not been revealed by previous research. This result is conceptually coherent and potentially has important implications for practice. It is worth pursuing further rigorous investigation in this direction.

We would like to thank the participants, the volunteers who helped in the data collection, the volunteers from the International Association for Health and Yangsheng in Hong Kong, and the staff of the Centre on Behavioral Health at The University of Hong Kong, who made this project possible.
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Describe where the data can be found in full sentences. Use the in-system instructions to draft a suitable statement.

Check the boxes to specify if the data will be available in a repository upon acceptance or if you need journal assistance to make it available. Journal staff will follow up to help later on in the process.

Journal Requirements:

When submitting your revision, we need you to address these additional requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <http://www.plosone.org/attachments/PLOSOne_formatting_sample_main_body.pdf> and <http://www.plosone.org/attachments/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2\. Please include a copy of Table 1-4 which you refer to in your text on page 4 and 7.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: This is an interesting manuscript that further demonstrates the complex relationship of inflammatory markers and childhood abuse in the adult years.

I suggest a few minor edits.

1- Please add all leading zeroes in numbers (0.01 vs .01).

2- Include tables showing the statistical outcomes of other measures (trauma, emotional abuse, etc).

3- Include reference for the following statement \"CSA also seems to coexist with many other

types of abuse (e.g. emotional, physical, domestic, neglect, etc.).\"

4- Include reference for the following statement \"On one hand, this is understandable because CSA is

considered to be the most traumatic of these childhood experiences, and can have

stronger long-term negative impacts.\"

5- Unless you have data relating to this statement: \"At their current stage of personal

development, CSA had only a trivial impact on these participants\" do not include.

6- The discussion states that \"The above findings were not observed in participants who were not clinically

depressed\" Please elaborate more on this, explaining what the results were in those who were not clinically depressed. Include additional information relating to the role of IL6 and depression.

7- Update figure one to read \"Trust IN partner\" not \"Trust TO partner\" as per the figure description

\*\*\*\*\*\*\*\*\*\*
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While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Dear Editor and Reviewer,

We thank you for your kind consideration and thoughtful feedbacks to our manuscript! Here are our responses to your comments, which are underlined.

To Editor:

1\. Numbering of pages and lines -- We added the pages and lines

2\. Tables and Tables citations -- Tables are included into the manuscript

3\. Data availability -- Yes, we can make the data available in a repository upon acceptance.

Journal Requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements -- Yes, we adjusted the format in accordance with PLOS ONE's style requirements.

2\. Please include a copy of Table 1-4 which you refer to in your text on page 4 and 7. -- We included the tables.

To reviewer:

\`

1- Please add all leading zeroes in numbers (0.01 vs .01). -- Yes, we did.

2- Include tables showing the statistical outcomes of other measures (trauma, emotional abuse, etc). -- Yes, we did.

3- Include reference for the following statement \"CSA also seems to coexist with many other types of abuse (e.g. emotional, physical, domestic, neglect, etc.).\"- -- Yes, we did.

4- Include reference for the following statement \"On one hand, this is understandable because CSA is considered to be the most traumatic of these childhood experiences, and can have stronger long-term negative impacts.\"- -- Yes, we did.

5- Unless you have data relating to this statement: \"At their current stage of personal development, CSA had only a trivial impact on these participants\" do not include. -- We deleted this statement.

6- The discussion states that \"The above findings were not observed in participants who were not clinically depressed\" Please elaborate more on this, explaining what the results were in those who were not clinically depressed. Include additional information relating to the role of IL6 and depression. -- We added the elaboration.

7- Update figure one to read \"Trust IN partner\" not \"Trust TO partner\" as per the figure description -- Yes, we revised the figure caption.

We thank you again for your time.

###### 

Submitted filename: Response to reviewers.docx

###### 

Click here for additional data file.
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Dear Dr. Leng,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Geilson Lima Santana, M.D., Ph.D.

Academic Editor
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Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: All comments were addressed, I have no further concerns. I have no concerns about dual publication.
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7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: Kayla A. Chae
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Dear Dr. Leng:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff
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Dr. Geilson Lima Santana

Academic Editor
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